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IGNITION‘ CURRENT GENERATOR FOR AN 
ELECTRICAL PROJECTILE FUZE 

BACKGROUND OF THE INVENTION 

The present invention relates to a new and improved 
construction of ?ring or ignition current. generator for 
an electrical projectile fuze of the type comprising a soft 
iron core which is arranged substantially coaxially with 
respect to the projectile axis, an induction coil sur 
rounding the soft iron core, a substantially ring-shaped 
permanent magnet which is arranged to be axially dis 
placeable, the permanent magnet, when in a ?rst posi 
tion, surrounding the induction coil. 
An ignition current generator of this type is already 

known to the art which, however, in relation to its size 
is only capable of generating very little electrical en 
ergy. 

SUMMARY OF THE INVENTION 

Hence, it is a primary object of the present invention 
to provide an improved construction of ignition current 
generator for an electrical projectile fuze which is not 
associated with the aforementioned drawbacks and 
limitationsof the prior art constructions. 
Another and more speci?c object of the present in 

vention aims at providing a new and improved con 
struction of an ignition current generator which with as 
small as possible dimensions~ delivers a maximum 
amount of electrical energy, i.e., the generated electri 
cal energy should be as great as possible per unit vol 
ume of the apparatus. 

Still a further object of this invention aims at a novel 
construction of ignition current generator which while 
compact in size delivers a considerable amount of elec 
trical energy. 

In order to realize the above objectives it is necessary 
to bring about a large change of the magnetic flux pene 
trating the induction coil, so that there is produced a 
large induced current which can be bene?cially em 
ployed for charging a capacitor. 
Now in order to implement the foregoing objects and 

others which will become more readily apparent as the 
description proceeds, the invention contemplates that a 
soft iron ring, viewed in the direction of the projectile, 
is secured at the rear end face of the ring-shaped perma 
nent magnet, the soft iron core possesses a ?ange at 
which there bears the permanent magnet with its front 
end face or surface when such permanent magnet is in 
its ?rst position. Further, the soft iron core is provided 
at its outer periphery with a groove in which there is 
located the induction coil. The stroke of the permanent 
magnet is so large that in a second position of the per 
manent magnet the induction coil is located externally 
of the magnetic ?eld'produced by the permanent mag— 
net, and that the permanent magnet also in its second 
position is located upon the soft iron core. 
Due to this arrangement there is realized a consider 

able change in the magnetic flux in that the induction 
coil is initially surrounded by a ?rst closed magnetic 
circuit which is subsequently opened and shifted adja 
cent the induction coil i.e. there is formed a second 
closed magnetic circuit spaced from the ?rst closed 
magnetic circuit, so that the magnetic ?ux through the 
induction coil can drop from a maximum value to null. 
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2, 
BRIEF DESCRIPTION OF THE DRAWING 
The invention will be better understood and objects 

other than those set forth above, will become apparent 
when consideration is given to the following detailed 
description thereof. Such description makes reference 
to the annexed drawing wherein in the single FIGURE 
there is schematically illustrated in fragmentary sec 
tional view part of an electrical fuze. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

Describing now the drawing, it is to be understood 
that for the sake of simplicity in illustration only enough 
of the details of the projectile fuze have been shown to 
enable those skilled in the art to readily understand the 
underlying concepts of the present invention which is 
speci?cally directed to the improved ?ring or ignition 
current generator for an electrical projectile fuze. Turn 
ing attention to the FIGURE, there will be recognized 
a projectile body 10 having a lengthwise extending 
projectile axis and in which there is arranged a sleeve 13 
or equivalent structure housing a conventional elec 
tronic control device 11 and an energy storage means, 
typically for instance a capacitor 12. In order to charge 
the capacitor 12 there is provided a current generator 
possessing a core v14» formed of soft iron which is se 
cured by means of its ?ange 15 defining a contact sur 
face in any suitable manner at the projectile body 10. 
The core 14 contains within a peripheral groove or 
recess 16 an induction coil 17. The groove 16 possesses 
a height or width 0. Further, a substantially ring-shaped 
permanent magnet 18 and a soft iron ring 19 are dis 
placeably arranged upon the soft iron core 14. The 
permanent magnet 18 and the soft iron ring 19 secured 
thereto can be displaced or moved out of a ?rst position, 
through the distance it, into a second position. This 
displacement path of the permanent magnet 18 and the 
soft iron ring 19 is greater than the width or height a of 
the groove 16 provided for the induction coil or wind 
ing 17. The induction coil 17 is electrically connected in 
conventional ‘manner with the capacitor 12. In this elec 
trical circuit connection arrangement there can be in 
corporated a recti?er which prevents discharge of the 
charged capacitor 12 through the induction coil 17. 
Instead of the recti?er or recti?er arrangement there 
could be employed a switch which, following charging 
of the capacitor 12, renders possible interrupting the 
electrical connection between the induction coil 17 and 
the capacitor 12. 
Further there is provided a switch which enables 

connecting the capacitor 12 with an electrical detonator 
cap 20 arranged in bore 20a in order to initiate detona 
tion of the projectile. This switch either can be acti 
vated upon impact of the projectile at the target or by a 
timing relay which enables self-destruction or self-deto 
nation of the projectile after the expiration of an adjust 
able period of time. There is additionally provided a 
further switch, for instance a centrifugal switch, which 
turns-on the timing relay at the start of rotation or spin 
of the projectile in order that the projectile can be ex 
ploded following the expiration of the set or adjusted 
time. Finally, there is provided a transport safety means 
or device which insures that the capacitor 12 cannot be 
charged during transport of the projectile due to an 
unintentional shock or blow which may be exerted at or 
applied to the projectile. The invention is not concerned 
with speci?c structures of recti?er arrangements, 
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switches or safety devices, rather with thedetails of the 
ignition current generator for producing the electrical 
energy of the projectile fuze for detonating the projec 
tile. A projectile fuze circuit arrangementemploying a 
recti?er has been disclosed, by way of example, in the 
commonly assigned, copending United States‘ applica 
tion Ser. No. 571,977 of Walter Hurlimann, entitled 
“Projectile Fuse For A Spinning Projectile Containing 
A Detonator Cap And An Electromagnetic Firing Or 
Ignition Current Generator”, to which reference may 
be readily had and the disclosure of which is incorpo 
rated herein by reference. Further, in my commonly 
assigned, copending United States application, Ser. No. 
633,925, ?led Nov. 20, l975, and entitled ‘.‘Safety De 
vice For A Current Generator Used With An Electrical 
projectile Fuze” there are disclosed different construc 
tions of possible safety devices for a projectile fuze, and 
equally the disclosure of which is incorporated herein 
by reference. 
All of the components or parts of the described appa 

ratus are constructed such that they are capable of with 
standing an acceleration of the projectile in the order of 
magnitude of 40,000 to 100,000 times the acceleration 
due to gravity. 
The permanent magnet 18 is preferably axially mag 

netized. A not particularly illustrated but conventional 
spring insures that the permanent magnet 18, prior to 
?ring of the projectile, bears at the ?ange 15 of the core 
14 formed of soft iron. The soft iron ring 19 is prefer 
ably adhesively bonded with the permanent magnet 18, 
as generally indicated by reference character 30 repre 
senting an adhesive interface. As the transport safety 
device there is preferably employed a so-called restrain 
ing or inhibiting element which ?rst then renderstpossi 
ble a displacement or shifting of the permanent magnet 
18 when both acceleration forces and also spin forces 
act upon the projectile. As above mentioned safety 
devices satisfying such purpose constitute subject mat 
ter of my aforementioned copending United States ap 
plication. 
Equally as explained above the drawing has been 

con?ned to the illustration of the components with 
which the invention is directly concerned in order to 
simplify the showing, and thus, the above mentioned 
switches, the transport safety device and details of the 
control device 11 have not been shown. 
At this point there will now be considered the mode 

of operation of the ?ring or ignition current generator 
for the electrical projectile fuze as constituted by the 
present invention, and the same is as follows: When the 
projectile, upon ?ring thereof, is accelerated in axial 
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direction and in its direction of spin, the timing relay is v 
switched-on and also the transport safety device is ren 
dered ineffectual, so that the permanent magnet 18 and 
the soft iron ring 19 can shift, under the action of the 
inertia forces acting thereat, .out of the position illus 
trated in the drawing through the displacement path it. 
This displacement of the permanent magnet 18 and‘the 
soft iron ring 19 brings about a change in the magnetic 
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?rst connected via a contact with the electrical detona 
tor cap when the contactiseither actuated by the tim 
ing relay or by virtue of the impact of the projectile. 
The control device 11 can be however constructed such 
that a detonation of the projectile is ?rst possible when 
both the time of the timing relay has expired and the 
projectile has arrived atthe target. 

Preferably a second soft iron ring can be secured at 
the end face or surface of the permanent magnet 18 
which is opposite the soft iron ring 19. Due to this mea 
sure there is achieved the advantageous result that al 
ready with a relatively small stroke h the induction coil 
17 is located outside of the magnetic ?eld generated by 
the permanent magnet 18 since such is short-circuited 
by the soft iron ring. 
While there are shown and described present pre 

ferred embodiments 'of the invention, it is to be dis 
tinctly understood that the invention is not limited 
thereto, but may be otherwise variously embodied and 
practiced within the scope of the following claims. 
Accordingly, 
What is claimed is; 
1. An ignition current generator for an electrical pro 

jectile fuze of a projectile having a lengthwise extend 
ing axis comprising in combination: 

a. a soft iron core arranged substantially coaxially 
with respect to the projectile axis; . 

» b. an induction coil surrounding the soft iron core; 
c. a substantially ring-shaped permanent magnet hav 

ing front and rear end faces and arranged to be 
axially displaceable between a ?rst position and a 
second position, said ring-shaped permanent mag 
net surrounding the induction coil when in its ?rst 
position to close a ?rst magnetic circuit; 

(1. a soft iron ring which, viewed in the direction of 
the projectile, is secured at said rear end face of said 
ring-shaped permanent magnet; 

e. said soft iron ring being secured at said rear end 
face of said ring-shaped permanent magnet in that 
said ring-shaped permanent magnet and said soft 
iron core are mutually bonded to one another; 

f. said soft iron core possessing a ?ange at which bears 
said substantially ring-shaped permanent magnet 
with said front end face thereof when in its ?rst 
position for closing said ?rst magnetic circuit; 

g. said soft iron core- being provided at its periphery 
with a groove, said induction coil being located in 
said groove; 

h. said soft iron core possessing an outer substantially 
cylindrical surface; 

i. said substantially ring-shaped permanent magnet 
having a substantially inner cylindrical surface; and 

j. said substantially ring-shaped permanent magnet, 
when in said second position, bearing by means of 
said inner cylindrical surface at said outer cylindri 
cal surface at a location spaced from said induction 
coil in order to close a second magnetic .circuit 
spaced from said ?rst magnetic circuit. 

2. The ignition current generator as de?ned in claim 
flux surrounding the induction coil 17, so that a current 60 1, further including detonator means arranged in said 
is induced in the induction coil 17 which charges the 
capacitor 12. The charged capacitor 12 is,*however, 

ves 

soft iron core. 
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